Modulation of BMP signaling by noggin is required for induction of the secondary (nontylotrich) hair follicles.
Increasing evidence suggests that morphogenesis of the distinct developmental structures derived from the same organ-committed epithelium is controlled by differential mechanisms. As was recently shown in mice with mutations in the downless (dL) gene, induction of primary or tylotrich hair follicles is strikingly dependent of signaling through the Tnf receptor homologue, Edar. Here, we show that dorsal skin of murine embryos with constitutive deletion of the BMP2/4 antagonist noggin, after transplantation into SCID mice, is characterized by the lack of induction of secondary hair follicles, and by the arrest of primary hair follicle development prior to hair shaft formation. The loss of noggin activity was associated with failure to express genes that specify hair follicle cell fates in the epidermis (Lef-1, beta-catenin, Shh) and dermal papilla (p75 kDa neurotrophin receptor, alkaline phosphatase). This suggests that regulation of BMP2/4 signaling by noggin is essential for the induction of secondary hair follicles, as well as for advanced stages of development in primary hair follicles.